HUYGENS' PRINCIPLE
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(Fig. 60) may be considered as the wave surface, and the disturbance which exists in the elements of this sphere may be expressed by (cf. page 127)
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in which A represents the amplitude of the light at a distance a = i from the source Q. Fresnel now conceives the spherical surface to be divided in the following way into circular zones whose centres lie upon the straight line QP\ The central zone reaches to the point M^, at which the distance MJP = i\ is %K greater than the distance MJP. Calling the latter 6, MJP = rl = b -f i*. The second zone reaches from Ml to MI , where Mf — r2 = r^ -\- \\. The third zone reaches from MI to MI , where MJP = r^ — r2 -j- -JA, etc. Consider now in any zone, say the third, an elementary ring which lies between the points M and M'. Let the distances MP = r, M'P =r + dr, and £ MQP = u,$.M'QP = u+ du. The area of this elementary zone is
do = 27£az sin udu......(2)
Also, since
r* = a* -f- (a -f- 3)a — 2a(a -j- b} cos u, it follows by differentiation that
2r dr = 2a(a -j- V) sin udu, so that equation (2) may be written
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The disturbance ds' which is produced at P by this elementary zone must be proportional directly to do and inversely to r, since (cf. page 126) the amplitude of the disturbance due to an infinitely small source varies inversely as the distance from it. Hence, from (i),
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